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(57)Abstract: , ' 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device which can enhance the 
responsiveness of liquid crystal display without considerably changing the struc ture heretofore and 
which can prevent a blurred display of tailing even when a moving image is displayed. 
SOLUTION: A liquid crystal display part 42 has 480 pieces of scanning lines 26, and a scanning shift 
clock &phiv;2 performs scanning through a scanning driving circuit 33 while successively impressing 
pulse voltages to these scanning lines 26. While a first light emitting area 23-1 of the scanning lines 
26 is scanned, a second light emitting area 23-2 is illuminated and while the second light emitting 
area 23-2 is scanned, a third light emitting area 23-3 is illuminated. While the third light emitting area 
23-3 is scanned, a fourth light emitting area 23-4 is illuminated and while the fourth light emitting 
area 23-4 is scanned, the first light emitting area 23-1 is illuminated. After writing to the scanning 
lines 26. fluorescent lamps 44-1. 44-2. 44-3 and 44-4 perform delay for delay time (t) of 9 ms 
shorter than vertical synchronizing. An elector-optical response waveform between the lightest state 
of a maximum contrast radio and the darkest state has the response waveform of a time constant X 
satisfying exp(-t/ X )D0.05. 
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Japanese Publication for. Unexamined Patent Application 
No. 202286/1999 ' (Tokukaihei 11-202286) 

A. Relevance of the Above- identified Document 

This document has relevance to all claims of the 
present application . 

B . Translation of the Relevant Passages of the Document 

[CLAIMS] 
[CLAIM 1] 

A liquid crystal display device, comprising: 
a liquid crystal display section which includes: a 
plurality of signal lines and scanning lines which are 
disposed orthogonal to. each other; a . signal line driver 
for applying display data .to the signal- lines; and- a 
scanning line driver for scanning ~ the scanning lines; 
and 

an illumination section for illuminating the 
liquid crystal display section, 
wherein : 

said illumination section has a plurality of 
illumination areas for emitting light in a scanning 
direction, and the plurality of illumination areas are 
successively switched ON by scanning in synchronism 
with a vertical synchronize signal of the liquid 
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crystal 



display 



section, 



the 



emission 



of 



the 



illumination areas being delayed by a delay time t 
which is shorter than a period T of the vertical 
synchronize signal with respect to a timing of applying 
signals to the scanning lines of the liquid crystal 
display section which is illuminated by the emission of 
the illumination areas, and 

said liquid crystal display section has an 
electro-optical response waveform, in which contrast 
becomes maximum, between a brightest state and a 
darkest state at a time constant r which satisfies 
exp(-t/r) <; 0.05. 

[MEANS TO SOLVE THE PROBLEMS] 

The present . invention provides a liquid crystal 

..display, section which .includes . a ....plurality of. signal 
lines, :and scanning lines which, are -disposed orthogonal 
to each other, a signal line driver for applying 
display data to the signal lines, and a scanning line 
driver for scanning the scanning lines; and an 
illumination section for illuminating the liquid 
crystal display section, wherein: said illumination 
section has a plurality of illumination areas for 
emitting light in a scanning direction, and the 
plurality of illumination areas are successively 
switched ON by scanning in synchronism with a vertical 
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synchronize signal of the liquid crystal display 
section, the emission of the illumination areas being 
delayed by a delay, time t which is shorter than a 
period T of the vertical synchronize signal with 
respect to a timing of applying signals to the scanning 
lines of the liquid crystal display section which is 
illuminated by the emission of the illumination areas, 
and said liquid crystal display section has an electro- 
optical response waveform, in which contrast becomes 
maximum, between a brightest state and a darkest state 
at a time constant r which satisfies exp (-t/r) < 0.05. 
[EMBODIMENTS] 
[0030] 

The back-light 23 includes. N, for example, four 
.-.illumination., areas 23-1 .,...,23-2.,,,,,. 23-3., and . 23.-4 -,.in , .the. 
-form of narrow, ^strips, .which are ^.separated fr.om^.one, - 
another with respect to a vertical scanning direction 
of the liquid crystal display section 22, and 
fluorescent lamps 44-1, 44-2, 44-3, and 44-4 are 
respectively provided for the illumination areas 23-1, 
23-2, 23-3 , and 23-4 . 
[0031] 

The fluorescent lamps 44-1, 44-2, 44-3, and 44-4 
independently emit light in synchronism with a gate 
pulse, so that the illumination areas successively emit 
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light by scanning from the illumination area 23-1 to 
the illumination area 23-4. That is*, the light control 
circuit 45, which is provided for the fluorescent lamps 
44-1, 44-2, 44-3, and 44-4, includes a dividing counter 
46, a shift register 47, and inverters 48 for driving 
lighting, wherein a scanning shift clock <f>2 is divided 
by the counter 46, and a signal which was divided in 
synchronism with a scanning timing pulse STV by the 
shift register 47 is successively supplied to the 
inverters 48, so as to switch ON or OFF the fluorescent 
lamps 44-1, 44-2, 44-3, and 44-4 one after another. 



Here, the liquid crystal display section 42 
includes 480 scanning lines 26, and the. .scanning shift 
clock. ..(horizontal, . synchronize... signal )..^02 ..successively 
applies pulse -voltages to the.:480 scanning - lines, -26. ..by 
the scanning "line driver 33 to scan the scanning lines 
26 . 



This scanning and the "scan emission" of the back- 
light 23 are related in the following manner. That is, 
under the control of the light control circuit 45, the 
fluorescent lamp 44-2 of the second illumination area 
23-2 emits light while the 1st to 120th scanning lines 
26 are scanned, and the fluorescent lamp 44-3 of the 
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third illumination area 23-3 emits light while the 
121st to 240th scanning lines 26. are scanned, and the 
fluorescent lamp 44-4 of the fourth illumination area 
23-4 emits light while the 241st to 360th scanning 
lines 26 are scanned, and the fluorescent lamp 44-1 of 
the first illumination area 23-1 emits light while the 
361st to 480th scanning lines 26 are scanned. Based on 
this relationship, the fluorescent lamps 44-1, 44-2, 
44-3, and 44-4 emit light with a delay time t of 9ms 
after the application of signals to the scanning lines 



In this manner, under the conditions where a delay 
time t of the back-light 43 is 9,ms, and the electro- 
optical ..response . time o,f the ...liquid ^crystal - is... ,6... 9 ms. 

at; .the transmittance .0-90 % and 100-1.0 .,.:^,.:. ; ..and-exp ( -t/r) . 
is 0.0 5". at the time constant t = 3ms, images of a 
television (TV) and a digital video disk (DVD) were 
observed. The result was a clear image with no 
streaking even in a fast moving image, which matched 
that of cathode ray tubes (CRTs) . In particular, it 
became possible to display moving characters without 
streaking, irrespective of the speed of moving. 
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